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Objections to the Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

2. The following title is suggested: Method of Quantifying the Sharpness of a Digital 
Image. 

Objections to the Claims 

3. Claims 13,16 are objected to because of the following informalities: stored edge 
profiles lacks antecedent basis. Appropriate correction is required. 

4. Claim 8, 10-12,15,17, 19 objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Rejections Under 35 t/.S-C. 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirernents of this title. ...^ ^ , 

5. Claim 22 is rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. The Claimed subject matter is directed to 
software which is abstract and doe.s not comply with 35 U.S.C. 101 . Please note that 
35 U.S.C. was not invoked because a computer program is sufficient description for 
the means. 
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Rejections Under 35 U.S.C, 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication In this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
states. 

6. Claim 1-4,14, rejected under 35 U.S.C. 102(b) as being anticipated by "No- 
reference sharpness metric based on local edge kurtosis" Caviedes, J.; Gurbuz, S.; 
Image Processing, 2002. Proceedings 2002. International conference on. Volume 
3, 24-28 June 2002 Page(s):lll-53 - 111-56 vol.3 hereinafter "Caviedes." 

7. Re Claim 1 Caviedes discloses a method of quantifying the sharpness of a 
digital image, comprising the steps of: 

8. identifying a plurality of edges in a digital image; (see section 3 Paragraph 1 lines 
1-3) 

9. and, calculating an image sharpness metric value representative of the 
sharpness of the digital image based on the identified edges. (Section 4 paragraph 3 
lines 1-5). 

10. Re Claim 2 Caviedes discloses a method according to claim 1 , in which the step 
of calculating an image sharpness metric value further comprises the step of 

* • determining an aggregate edge profile representative of said image, from said 
identified edges;(see figure 2 Note that the profile is aggregate because it contains 
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all the edges) and, calculating the image sharpness metric value based on the 
aggregate edge profile, (see section 3 paragraph 2 lines 8-12). 

11. Re Claim 3 Caviedes further discloses a method according to claim 1 , in which 
the step of calculating an image sharpness metric value representative of the 
sharpness of the digital image further comprises the step of calculating a Kurtosis 
(i.e. sharpness metric value) for each of the identified edgiB pixels (i.e. edges) and 
calculating the average Kurtosis (i.e image sharpness metric value) based on the 
calculated Kurtosis for each of the identified edge pixels (see section 4 paragraphs 
1,2,3) 

12. Re Claim 4 Caviedes further discloses the method, in which the step of 
identifying a plurality of edges is performed using an edge detection operator on the 
digital image, (see section 3 paragraph 1 lines 7-9) 

13. Re Claim 6 Caviedes further discloses, the method in which the edge detection 
operator is selected from the group consisting of a Sobel edge detector, a Canny 
edge detector and a Prewitt edge detector, (see section 3 paragraph 1 lines 7-9) 

14. Re Claim 14 Caviedes further discloses The method , in which the image 
sharpness metric value is defined as an average of the sharpness metric values 
obtained from each of the identified edges, (see section 4 paragraphs 1,2,3) 
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15. Claim 1 , 18, 20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kuwata et al. US 6,392,759 hereinafter "Kuwata" 

16. Re claim 1 Kuwata discloses a method of quantifying the sharpness of a digital 
image, comprising the steps of: 

17. identifying a plurality of outline portions ( i.e. edges) in a digital image, (see 
column 11 lines 10-20) 

18. and, calculating an image sharpness metric value representative of the 
sharpness of the digital image based on the identified edges, (see Equation 5 and 
column 11 lines 64-67) 

19. Re claim 18 Kuwata discloses controlling the sharpness of an image, comprising 
the steps of: 

20. quantifying the sharpness of the image in accordance with the method of claim 1 . 
to provide an image sharpness metric value representative of the image sharpness; 
(See above rejection for claim 1 ) 

21 . adjusting the aggressiveness of a digital sharpening algorithm in dependence on 
a calibrated relationship between the aggressiveness of the digital sharpening 
algorithm and the image sharpness metric value. ( see column 12 lines 10-20 and 
equation 6 and column 5 lines 33-42) Note that the Sharpness Value is used to 
create the image enhancement level and the desired image enhancement level is 
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controlled by an unsharp mask. Also note some calibration must inherently be done 
to assign what size filter to use for what enhancement level you need. 

22. Re Claim 20 Kuwata discloses the aggressiveness of the digital sharpening 
algorithm is defined by the gain of an unsharp-mask filter, (see Column 5 line 34) 
Note change the size of a filter is a way to adjust the gain. 

23. Claim 1 , 2, 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Banker et al US 6,275,600 hereinafter "Banker" 

24. Re claim 1 Banker discloses A method of quantifying the sharpness of a digital 
image, comprising the steps of: 

25. identifying a plurality of boundries (le edges) in a digital image; (see column 4 
lines 48-53 and column 8 line 7-12 and figure 2 element 16e) 

26. and, calculating an image sharpness metric value representative of the 
sharpness of the digital image based on the identified boundries. ( see column 8 
lines 12-22) Note edge uniformity is a sharpness metric. 

27. Re claim 2 Banker further discloses the step of calculating an image sharpness 
metric value further comprising the step of determining an average edge profile 
representative of said image, from said Identified edges; and, calculating the image 
sharpness metric value based on the average edge profile, (see column 8 lines 12- 
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22) Note the system averages pixels near the edge to calculate an average edge 
profile (i.e. Aggragate edge profile) 



28. Re claim 13 Banker futher discloses average edge profile is determined in 
dependence on the stored edge profiles is selected from the group consisting of 
taking the median of the stored edge profiles, taking a mean of the stored edge 
profiles and calculating a weighted sum of stored edge profiles, (see column 8 lines 
12-22) Note this is the same averaging stored edge profiles since the edge profiles 
are stored in the image and merely extracted to create the aggregate. 



Rejections Under 35 C/.S.C. 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 



29. Claims 5 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Caviedes in view of Medioni et al US 4849914 hereinafter "Medioni" . 



30. Re Claim 5 Caviedes discloses the method according to claim 4. Caviedes does 
not disclose in which the step of identifying a plurality of edges is performed using an 
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edge detection operator on a low-resolution version of the digital image. Medioni 
discloses the idea of performing edge detection using a low resolution version image 
( see column 3 lines 25-31 ). The advantage of doing this would be to reduce 
computation time ( see column 3 lines 25-31). There for it would have been obvious 
to one of ordinary skill in the art combine Caviedes with Medioni to reach the 
aforementioned advantage. 

31 . Re Claim 9 Medioni further discloses the method, in which the positions of the 
identified edges detected in the low-resolution image are interpolated to identify 
corresponding edges in a full-resolution version of the image (see column 3 lines 28- 
35). 

32. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Caviedes 
in view of Acharya et al US 6,094,508 hereinafter "Acharya". 

33. Re Claim 7 Caviedes discloses a method according to claim 4. Caviedes does 
not disclose in which prior to the operation of the edge detection operator, the image 
is split up into a number of blocks, and a threshold value for an edge is set for each 
block. This is disclosed in Acharya column 2 lines 50-60. The reason to do this 
would be to account for local intensity, (see column 2 lines 40-45). Therefore it 
would have been obvious to one skilled in the art at the time of the invention to 
combine Caviedes with Acharya to reach the aforementioned advantage. 
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34. Claim 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Caviedes in view of Common Knowledge in the Art. 

35. Re Claim 21 Caviedes discloses receiving as an input a digital image and 
provide as an output an image sharpness metric value representative of the 
sharpness of the image, to execute the method steps of claim 1 . Caviedes does not 
discloses a processor adapted to do this. However it is notoriously well know to 
implement such image processing techniques with a computer processor. The 
advantage of this is that a computer processor could perfonn the calculation quickly 
is also notoriously well known. Therefore it would have been oblivious to one skilled 
in the art at the time of the invention to combine Caviedes with common knowledge 
in the art to reach the aforementioned advantage. 

36. Re Claim 22 Caviedes discloses the method of claim 1 . Caviedes does not 
disclose computer program code means, which when run on a computer cause said 
computer to execute the method steps of claim 1 . However it is notoriously well 
know to implement such image processing algorithms with computer code. The 
motivation to do this that a computer could perform the calculation quickly is also 
notoriously well known. Therefore it would have been oblivious to one skilled in the 
art at the time of the invention to combine Caviedes with common knowledge in the 
art to reach the reach the aforementioned advantage. 
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37. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Banker 
in view of Rangayyan et al "Algorithm for the computation of region-based image 
edge profile acutance" Journal of Electronic Imaging January 1995 Vol. 4 hereinafter 
"Rangayyan." 

38. Re Claim 16 Banker further discloses an approximation of change by fitting a line 
to the edge profile and determining the slop Banker does not disclose in which the 
image sharpness metric value is defined as follows: 4 Sharpness metric value = 1/N 
* sum from K=1 to N of ( x c - 1 + k - x c - k ) *W k In which N Is the number of 
gradients values to measure; c is a co-ordinate representing the center of the 
aggregate edge profile; k is the profile sample offset; x.sub.k is the profile sample 
value at a position defined by k; and, W.sub.k is a weighting vector which gives 
greater significance to the gradient measurements the closer they are made to the 
center of the aggregate edge profile. Banker discloses using % sum from 1=1 to 4 of 
(F(i) -b(i) / 21 ) where i=k and 4=N and x c - 1 + k = F(i) and x c - k = Bi and W k=2i. 
See equation 1 and Figure 2. One of ordinary skill in the art would know that this 
approximation of the derivative (ie gradient, slope) is simpler to compute then fitting 
a line. There for it would have been obvious to one of ordinary skill in the art to 
combine these modify Banker with Rangayyan to achieve the aforementioned 
advantage. 
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Allowable Subject Matter 

39. Claims 8 10-12,15,17, 19 contain allowable subject matter. Claim 8 contains 
patentable subject matter because the threshold used in Acharya is not the RMS 
algorithm. Claim 10 contains patentable subject matter because Caviedes nor Li et 
al US 7,099,518 discloses does not disclose rejecting any of actual edge profiles, 
although Li discusses careful selection of edge points. Claim 19 contains allowable 
subject matter because there is no training of the sharpness metric in Kuwata. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sean Motsinger whose telephone number is 571-270- 
1237. The examiner can nonnally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marvin Lateef can be reached on 571-270-1245. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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